Introduction {#s1}
============

Despite the fact that the risk of transmission of HIV through contact is very low, feelings of fear and avoidance of infected people have prevailed since the discovery of the infection [@pone.0068495-Ha1]. HIV-related stigmas--defined as prejudice, discounting, discrediting and discrimination directed at people with HIV/AIDS [@pone.0068495-Stein1]--deter individuals from undergoing HIV testing, cause HIV positive people to avoid disclosure and subsequently lead to delays in them receiving optimal care; stigmas have thus been described as barriers to HIV prevention and treatment efforts [@pone.0068495-Lieber1].

Although the stigma of HIV has been well documented, most studies have focused on high risk populations or health providers [@pone.0068495-Stein1], [@pone.0068495-Holzemer1], [@pone.0068495-Nyblade1], [@pone.0068495-Berger1], [@pone.0068495-Hassan1]; there is a lack of investigations of the attitudes of general individuals in the work environment toward colleagues infected with HIV [@pone.0068495-Tee1]. This is possibly because, from the scholar's perspective, the workplace is unlikely to be a high risk location for HIV transmission. However, even among the general work environment, negative attitudes toward people with HIV may lead to stigma and discrimination. Negative attitudes are supposed to be associated with levels of knowledge about HIV/AIDS, and lower levels of knowledge and misconceptions about HIV may lead to more negative attitudes. Evidence indicates that individuals infected with HIV may face isolation and discrimination by their colleagues and encounter difficulties in the workplace even when they can contribute effectively to a company [@pone.0068495-DraySpira1], [@pone.0068495-AIDS1], [@pone.0068495-Liu1]. Unemployment rates among people with HIV are reported to be 45% or higher [@pone.0068495-Woods1], [@pone.0068495-Reynolds1], and unemployment and low social status in HIV infected individuals may lead to a worse prognosis, including reduced survival, even in those receiving antiretroviral therapy [@pone.0068495-Delpierre1]. Although, these may mainly reflect situations of developing countries, it implies the impact of negative opinions on HIV/AIDS.

In Japan, the number of reported cases of HIV and AIDS continues to increase [@pone.0068495-UNAIDS1]. According to the report to UNAIDS, a total of 12,648 cases of HIV infection and 5,799 AIDS were reported as of the end of 2010. The majority of individuals infected with HIV are men who have sex with men (MSM) [@pone.0068495-Gilmour1], [@pone.0068495-Kuwahara1], which accounts for more than 50% of the reported cases. Approximately, 70% of newly reported cases were in their twenties or thirties. These aspects highlight the necessity for improved early detection and prompt treatment. However, barriers to these efforts, including negative stereotypes of HIV infected people, have not been investigated. To facilitate the planning and implementation of more effective intervention programs, it is necessary to determine attitudes towards HIV among the general working population in Japan. In this study, we aimed to: (1) investigate negative attitudes and prejudiced opinions about HIV among the Japanese non-medical working population; and (2) determine whether level of knowledge about HIV and other factors may contribute to people's attitudes towards HIV.

Methods {#s2}
=======

Ethics Statement {#s2a}
----------------

This survey was approved by the institutional ethics committee of the Kitasato University School of Medicine. Response to the questionnaire was taken as agreement to participate in the study.

Participants and Conduct of the Survey {#s2b}
--------------------------------------

An online, anonymous, self-administered questionnaire was sent to individuals from 47 prefectures in 10 areas of Japan. Participants were selected randomly from members having registered with a commercial survey company, using a stratified sampling method with gender and age. The gender composition was 1∶1 and the numbers of participants in each age group were equal. Financial incentives for each participant valued about a few US dollar. To reflect the non-medical working population, members who registered as doctors, nurses and other medical staff were excluded from participation.

The cross-sectional survey comprised 24 questions ranging from the participants' demographics (four items) to knowledge of essential factors concerning HIV transmission (15 items) and general attitudes toward HIV infection (three items), accompanied by one question about the participants' health consciousness and one question about their experience of HIV testing. Patients' background information comprised gender, age, educational level and occupation. Educational levels were divided into: graduation from high school or below; technical college; and college or higher. Occupations included regular company employees, managers, other professionals such as teachers or lawyers, temporary or part-time workers, freelance or retired (unemployed) workers, homemakers and graduate students. The one question about the participants' health consciousness was defined as "To what extent do you think you have health consciousness?" followed by an answer of "low, moderate, high or very high"; and the question about patient's experience of HIV testing was simply defined as " Have you ever received a HIV testing?" followed by a "yes" or "no" answer.

Knowledge about HIV transmission was investigated with 15 statements based on outlines provided by UNAIDS (2003) [@pone.0068495-UNAIDS2]. The statements were grouped into four domains: domain 1 was related to misconceptions about HIV transmission via talking, shaking hands or sharing a living space (three items); domain 2 was related to misconceptions about HIV transmission via sharing dishes/food, hot springs, kissing as a greeting or mosquito bites (four items); domain 3 was related to the risk of HIV transmission via sexual acts, blood transfusion, or by sharing syringes for injecting drug use (four items); and domain 4 was related to knowledge about carrying HIV in a healthy-looking person (four items). A "True" or "False" option was offered for each statement and each correct answer accounted for 1 point from a total score of 15 points. The total score was classified as low, moderate or high and was used for the analysis together with the scores for each domain of HIV knowledge.

We used the following attitudes toward HIV infection as the outcome variables of the study: (1) participant would worry about transmission if a colleague were infected; (2) participant would avoid contact with an infected person; and (3) participant had prejudiced opinions about infected persons. A four-point Likert scale assessment was used for each opinion (1 = strongly disagree to 4 = strongly agree); the answers "agree" and "strongly agree" were considered negative opinions and used for logistic regression analyses.

Statistical Analysis {#s2c}
--------------------

Continuous parameters were presented as the mean ± s.d. and categorical data were given as proportions of the total sample. To explore associations between participants' attitudes toward HIV and their knowledge about HIV and other factors, each statement of opinion was treated as a separate outcome. Univariable and multivariable logistic regressions were applied; factors included in the multivariable analyses were gender, age, educational level, occupation, knowledge about HIV, experience of HIV testing and health consciousness. With respect to knowledge about HIV, the total score or the score for each domain was entered into each model. We assumed that 30% of the general population holds negative opinions towards HIV. To detect a 5% difference in the proportions of patients\' attitudes between 2 groups, at an alpha level of 0.005, a sample size of 3000 was assumed to give a power of more than 85%. The alpha level was determined by taking potential overestimation into account with Bonferroni correction for multiple comparisons. With the target sample size of 3000, we decided the number of participants in each gender and age group. Statistical analyses were performed using Stata software, version 11.0 (StataCorp, College Station, Texas, USA). A two-tailed *P*-value of \<0.005 was considered to be significant unless otherwise indicated.

Results {#s3}
=======

Participant Demographics and Attitudes Towards HIV Infection {#s3a}
------------------------------------------------------------

The survey was sent to 7,937 individuals and closed after each stratum of gender and age group reached its target sample size. Totally, 3,055 participants had responded, of them, 1,523 (49.9%) were female and each age group (20--29, 30--39, 40--49, 50--59 and 60--69 years) contained approximately 20% of the total number of participants. The participants' educational levels and occupations are shown in [Table 1](#pone-0068495-t001){ref-type="table"}. Of the total number of participants, 24.4% and 61.0% had very high or high health consciousness and 417 (13.7%) had undergone a HIV test.

10.1371/journal.pone.0068495.t001

###### Baseline characteristics of participants.
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                                                             No. (%)
  ------------------------------------------------------ ---------------
  **Gender**                                             
  Female                                                  1,523 (49.9%)
  **Age (years)**                                        
  20--29                                                   607 (19.9%)
  30--39                                                   611 (20.0%)
  40--49                                                   612 (20.0%)
  50--59                                                   616 (20.2%)
  60--69                                                   609 (19.9%)
  **Education**                                          
  High school                                              878 (28.7%)
  Technical college                                        767 (25.1%)
  College                                                 1,368 (44.8%)
  Missing                                                   42 (1.4%)
  **Occupation**                                         
  Company employee                                         661(21.6%)
  Manager                                                  244 (8.0%)
  Employee in other profession                             212 (6.9%)
  Part-time worker                                         522 (17.1%)
  Unemployed                                               566 (18.5%)
  Homemaker                                                649 (21.2%)
  Undergraduate                                            201 (6.6%)
  **Health consciousness**                               
  Very high                                                746 (24.4%)
  High                                                    1,862 (61.0%)
  Low                                                      447 (14.6%)
  **History of HIV testing**                             
  Yes                                                      417 (13.7%)
  No                                                      2,621 (85.8%)
  Missing                                                  17 (0.96%)
  **Attitudes towards HIV infection in the workplace**   
  Worry about transmission                               
  Strongly agree                                           250 (8.2%)
  Agree                                                    762 (24.9%)
  Disagree                                                 990 (32.4%)
  Strongly disagree                                        891 (29.2%)
  Missing                                                  162 (5.3%)
  Avoid contact with infected colleague                  
  Strongly agree                                           238 (7.8%)
  Agree                                                    811 (26.6%)
  Disagree                                                 953 (31.2%)
  Strongly disagree                                        849 (27.8%)
  Missing                                                  204 (6.7%)
  Prejudiced opinion about HIV infection                 
  Strongly agree                                           222 (7.3%)
  Agree                                                    993 (32.5%)
  Disagree                                                 910 (29.8%)
  Strongly disagree                                        700 (22.9%)
  Missing                                                  230 (7.5%)

In terms of the participants' attitudes towards HIV infection, 250 (8.2%) and 762 (24.9%) strongly agreed or agreed with the statement that they would worry about transmission if a colleague were infected. One thousand and forty-nine (34.4%) would avoid contact with an infected colleagues; among these, 238 (7.8%) strongly agreed with this statement. Two hundred and twenty-two (7.3%) and 993 (32.5%) participants strongly agreed or agreed that they would have prejudiced opinions about an HIV infected colleague, representing 39.8% of the total.

Individuals' Levels of Knowledge about HIV {#s3b}
------------------------------------------

Knowledge about HIV transmission via talking, shaking hands, sharing a living space, sexual acts, blood or sharing syringes for drug use was high; more than 90% of answers were correct concerning statements in these domains. However, the percentages of correct answers concerning HIV transmission via sharing dishes/food, hot springs, kissing as a greeting or mosquito bites varied from 50% to less than 80%. The lowest levels of knowledge concerned HIV transmission via kissing as a greeting (51.5%) or by mosquito bites (56.0%) and the possible presence of unapparent HIV infection in a healthy-looking person (58.4%).

The mean total score for the participants' HIV knowledge was 11.9±3.3 ([Table 2](#pone-0068495-t002){ref-type="table"}). One thousand and eighteen participants (33.3%) scored less than the mean; this group was defined as having a low level of knowledge. Seven hundred and forty-one (24.3%) answered all 15 statements correctly and were defined as having a high level of knowledge. The remaining 1,296 participants (42.5%) scored 12--14 and were defined as having a moderate level of knowledge. The internal validity among statements in each domain was satisfactory (Cronbach's alpha 0.75--0.95) and the scores for each domain of HIV knowledge were 2.8±0.7, 2.6±1.4, 3.7±0.8 and 2.9±1.4, respectively ([Table 2](#pone-0068495-t002){ref-type="table"}).

10.1371/journal.pone.0068495.t002

###### Basic knowledge related to HIV infection.
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                                                                                                       No. (%)      Cronbach's alpha   No. (%) or mean ± s.d.
  ------------------------------------------------------------------------------------------------ --------------- ------------------ ------------------------
  **Current HIV knowledge (15 items)**                                                                                                
  Total score                                                                                       3,055 (100%)          0.89                11.9±3.3
  Low (1--11 points)                                                                                1,018 (33.3%)                     
  Middle (12--14)                                                                                   1,296 (42.5%)                     
  High (15)                                                                                          741 (24.3%)                      
  Domain 1 (three items)                                                                                                              
  Risk of HIV transmission via talking, shaking hands or sharing living space                       3,055 (100%)          0.95                2.8±0.7
  Domain 2 (four items)                                                                                                               
  Risk of HIV transmission via sharing dishes, hot springs, kissing as greeting or mosquito bite    3,055 (100%)          0.76                2.6±1.4
  Domain 3 (four items)                                                                                                               
  Risk of HIV transmission via sexual acts, blood or sharing syringes                               3,055 (100%)          0.75                3.7±0.8
  Domain 4 (four items)                                                                                                               
  Knowledge of unapparent infection with HIV                                                        3,055 (100%)          0.82                2.9±1.4

Association between HIV Knowledge and other Factors and Participants' Attitudes Toward HIV Infection {#s3c}
----------------------------------------------------------------------------------------------------

On univariable analysis, HIV knowledge and high health consciousness were found to be associated with worrying about transmission of HIV ([Table 3](#pone-0068495-t003){ref-type="table"}), avoiding contact with infected colleagues ([Table 4](#pone-0068495-t004){ref-type="table"}) and having prejudiced opinions about infected colleagues ([Table 5](#pone-0068495-t005){ref-type="table"}). These associations remained after adjusting for potential confounders by multivariable analysis. The higher the level of knowledge, the lower the proportion of participants with negative attitudes (OR 0.19, 95% CI 0.15−0.24 for fear of transmission, [Table 3](#pone-0068495-t003){ref-type="table"}; OR 0.18, 95% CI 0.14−0.23 for avoidance of contact, [Table 4](#pone-0068495-t004){ref-type="table"}; OR 0.39. 95% CI 0.31−0.48 for prejudiced opinion, [Table 5](#pone-0068495-t005){ref-type="table"}; high vs low level of knowledge). The situation for health consciousness was reversed; greater health consciousness was related to a higher proportion of participants having negative attitudes (OR 2.41, 95% CI 1.80−3.22 for fear of transmission; OR 2.24, 95% CI 1.68−2.98 for avoidance of contact; OR 1.97, 95% CI 1.50−2.58 for prejudiced opinion; very high vs low health consciousness).

10.1371/journal.pone.0068495.t003

###### Factors associated with attitude towards HIV infection: worry about transmission.
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                                         Univariablemodel    Multivariablemodel                                             
  ------------------------------------- ------------------- -------------------- ------------ --------- ------ ------------ ---------
  **Gender**                                                                                                                
                                              Female                1.04          0.90--1.22    0.59     1.03   0.83--1.27    0.79
  **Age**                                                                                                                   
                                              20--29                ref.                                 ref.               
                                              30--39                1.05          0.83--1.35    0.65     1.13   0.85--1.50    0.41
                                              40--49                0.94          0.74--1.20    0.63     0.97   0.73--1.30    0.86
                                              50--59                1.07          0.84--1.37    0.56     1.08   0.81--1.45    0.58
                                              60--69                1.11          0.87--1.41    0.41     1.05   0.78--1.43    0.73
  **Education**                                                                                                             
                                            High school             ref.                                 ref.               
                                         Technical college          0.93          0.76--1.16    0.54     0.89   0.71--1.11    0.29
                                           Above college            1.02          0.85--1.23    0.82     1.05   0.85--1.29    0.64
  **HIV knowledge (total 15 points)**                                                                                       
                                            Low (1--11)             ref.                                 ref.               
                                          Middle (12--14)           0.47          0.39--0.56   \<0.001   0.45   0.38--0.54   \<0.001
                                             High (15)              0.21          0.16--0.26   \<0.001   0.19   0.15--0.24   \<0.001
  **Health consciousness**                                                                                                  
                                                Low                 ref.                                 ref.               
                                               High                 1.55          1.21--1.98    0.001    1.7    1.31--2.21   \<0.001
                                             Very high              2.04          1.56--2.68   \<0.001   2.41   1.80--3.22   \<0.001

Notes: OR = odds ratio for each factor; OR in multivariable models was adjusted for gender, age, education, occupation, HIV knowledge, health consciousness and history of HIV testing; ref. = reference.

10.1371/journal.pone.0068495.t004

###### Factors associated with attitude toward HIV infection: avoid contact with infected colleague.
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                                                             Univariable model   Multivariable model                                
  ------------------------------------- ------------------- ------------------- --------------------- --------- ------ ------------ ---------
  **Gender**                                                                                                                        
                                              Female               1.00              0.87--1.18          0.9     1.01   0.82--1.25    0.91
  **Age**                                                                                                                           
                                              20--29               ref.                                          ref.               
                                              30--39               1.20              0.94--1.54         0.13     1.34   1.00--1.79    0.05
                                              40--49               1.11              0.86--1.42         0.42     1.17   0.87--1.57    0.31
                                              50--59               1.35              1.06--1.72         0.016    1.38   1.03--1.86    0.03
                                              60--69               1.61              1.26--2.05        \<0.001   1.56   1.15--2.11    0.004
  **Education**                                                                                                                     
                                            High school            ref.                                          ref.               
                                         Technical college         0.94              0.76--1.16         0.54     0.94   0.75--1.18    0.59
                                              College              1.08              0.90--1.29          0.4     1.22   0.99--1.50    0.06
  **HIV knowledge (total 15 points)**                                                                                               
                                            Low (1--11)            ref.                                          ref.               
                                          Middle (12--14)          0.48              0.40--0.57        \<0.001   0.47   0.39--0.56   \<0.001
                                             High (15)              0.2              0.16--0.25        \<0.001   0.18   0.14--0.23   \<0.001
  **Health consciousness**                                                                                                          
                                                Low                ref.                                          ref.               
                                               High                1.35              1.06--1.17         0.014    1.42   1.10--1.84    0.007
                                             Very high             1.92              1.48--2.51        \<0.001   2.24   1.68--2.98   \<0.001

Notes: OR = odds ratio for each factor; OR in multivariable model was adjusted for gender, age, education, occupation, HIV knowledge, health consciousness and history of HIV testing; ref. = reference.

10.1371/journal.pone.0068495.t005

###### Factors associated with attitude toward HIV infection: prejudiced opinion about HIV infection.
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                                             Univariablemodel   Multivariablemodel                                             
  ----------------------------------------- ------------------ -------------------- ------------ --------- ------ ------------ ---------
  **Gender**                                                                                                                   
                                                  Female               0.90          0.77--1.04    0.16     0.81   0.66--0.99    0.047
  **Age**                                                                                                                      
                                                  20--29               ref.                                 ref.               
                                                  30--39               1.08          0.85--1.37    0.51     1.00   0.76--1.32    0.99
                                                  40--49               1.21          0.95--1.54    0.12     1.14   0.87--1.51    0.34
                                                  50--59               1.32          1.04--1.68    0.021    1.22   0.92--1.62    0.16
                                                  60--69               1.65          1.30--2.10   \<0.001   1.44   1.08--1.92    0.013
  **Education**                                                                                                                
                                               High school             ref.                                 ref.               
                                             Technicalcollege          0.96          0.79--1.18    0.72     0.99   0.80--1.23    0.96
                                                 College               0.98          0.82--1.18    0.86     1.05   0.86--1.28    0.63
  **HIV knowledge** **(total 15 points)**                                                                                      
                                               Low (1--11)             ref.                                 ref.               
                                             Middle (12--14)           0.71          0.60--0.82   \<0.001   0.70   0.59--0.84   \<0.001
                                                High (15)              0.40          0.33--0.49   \<0.001   0.39   0.31--0.48   \<0.001
  **Health** **consciousness**                                                                                                 
                                                   Low                 ref.                                 ref.               
                                                   High                1.33          1.06--1.72    0.014    1.36   1.07--1.73    0.012
                                                Very high              1.83          1.42--2.37   \<0.001   1.97   1.50--2.58   \<0.001

Notes: OR = odds ratio for each factor; OR in multivariable model was adjusted for gender, age, education, occupation, HIV knowledge, health consciousness and history of HIV testing; ref. = reference.

Regarding the participants' age, compared with those in their twenties, participants in their sixties were more likely to have prejudiced attitudes toward HIV infection (OR 1.44, 95% CI 1.08−1.92) and had a higher tendency to avoid contact with infected individuals (OR 1.56, 95% CI 1.15−2.11). No associations were observed for gender, education, occupation or participants' experience of HIV testing.

When extending the evaluation to each domain of HIV knowledge ([Table 6](#pone-0068495-t006){ref-type="table"}), higher scores on almost all items were associated with less negative opinions (all *P*\<0.001). The only exceptions concerned HIV transmission routes (e.g. sexual acts, sharing syringes for injecting drug use), higher scores that were associated with lower percentages of fear of transmission and avoidance of contact with infected persons; however, knowledge in this domain was unrelated to having prejudiced opinions about HIV.

10.1371/journal.pone.0068495.t006

###### Univariable and multivariable analyses of association between each domain of HIV knowledge and attitudes toward HIV infection.
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                                                                      Univariable model   Multivariable model                                
  -------------------------------------------- --------------------- ------------------- --------------------- --------- ------ ------------ ---------
  **Worry about transmission**                                                                                                               
  HIV knowledge                                 Domain 1 (3 points)         0.69              0.62--0.77        \<0.001   0.66   0.59--0.75   \<0.001
                                                Domain 2 (4 points)         0.63              0.60--0.67        \<0.001   0.62   0.58--0.66   \<0.001
                                                Domain 3 (4 points)         0.85              0.77--0.95         0.003    0.83   0.75--0.93   \<0.001
                                                Domain 4 (4 points)         0.81              0.76--0.85        \<0.001   0.79   0.75--0.84   \<0.001
  **Avoid contact with infected colleague**                                                                                                  
  HIV knowledge                                 Domain 1 (3 points)         0.69              0.62--0.77        \<0.001   0.67   0.60--0.76   \<0.001
                                                Domain 2 (4 points)         0.62              0.59--0.66        \<0.001   0.61   0.58--0.65    0.006
                                                Domain 3 (4 points)         0.88              0.79--0.97        \<0.001   0.86   0.78--0.96   \<0.001
                                                Domain 4 (4 points)         0.82              0.78--0.87        \<0.001   0.81   0.77--0.86   \<0.001
  **Prejudiced opinion about HIV infection**                                                                                                 
  HIV knowledge                                 Domain 1 (3 points)         0.83              0.74--0.93         0.001    0.84   0.74--0.94    0.003
                                                Domain 2 (4 points)         0.78              0.74--0.82        \<0.001   0.78   0.74--0.82   \<0.001
                                                Domain 3 (4 points)         0.95              0.86--1.05         0.29     0.94   0.85--1.04    0.24
                                                Domain 4 (4 points)         0.89              0.84--0.94        \<0.001   0.88   0.83--0.93   \<0.001

Notes: OR = odds ratio for each opinion; OR for each domain of HIV knowledge in the multivariable model was adjusted for gender, age, education, occupation, health consciousness and history of HIV testing; domain 1 concerns HIV transmission via talking, shaking hands or sharing living space; domain 2 concerns HIV transmission via sharing dishes/food, hot springs, kissing as a greeting or mosquito bites; domain 3 concerns HIV transmission via sexual acts, blood or sharing syringes for drug use; domain 4 indicates knowledge of unapparent infection with HIV.

Discussion {#s4}
==========

This is the first study to investigate individuals' attitudes towards HIV infection in the workplace among the non-medical working population in Japan. Approximately one third of participants had attitudes such as fear of transmission or would avoid an infected colleague, and an even higher percentage (40%) had prejudiced opinions. These beliefs seemed to be ameliorated by higher levels of knowledge and worsened by greater health consciousness.

There is no single, defined questionnaire for the investigation of people's attitudes toward HIV infection. In addition, individuals' attitudes have generally been investigated in specific populations. Among these studies, hardly any evaluation has been performed in developed countries. These factors make it difficult to compare our findings with those of other researchers. Most studies have been performed among health providers, including surgeons [@pone.0068495-Adebamowo1], nurses [@pone.0068495-Askarian1], dentists [@pone.0068495-Arigbede1], anesthetists [@pone.0068495-Kushimo1] and students at health institutes [@pone.0068495-Qu1], [@pone.0068495-Ryalat1], [@pone.0068495-AlRabeei1], and have generally focused on individuals' confidence with respect to providing treatment and their willingness to care for HIV/AIDS patients [@pone.0068495-AlRabeei1], [@pone.0068495-Ahmed1]. Studies targeting high school and college students have concentrated on their attitude toward isolating a student or family member infected with HIV from uninfected individuals [@pone.0068495-Agrawal1], [@pone.0068495-Tung1]. Specific questions such as caring for relatives with AIDS or children orphaned owing to the illness have also been investigated in African countries with a high prevalence of HIV infection. Overall, based on evidence available to us, the situation regarding individuals' attitudes toward HIV infection is not optimistic [@pone.0068495-Genberg1], [@pone.0068495-Ackerson1]. It is common but not restricted in the developing countries that HIV/AIDS has been concentrated largely among injecting drug users, sex workers and their clients, and homosexuals, and is currently incurable [@pone.0068495-Nagelkerke1], [@pone.0068495-Leclerc1]. These perceptions of HIV are thought to account for individuals' negative attitudes and prejudiced opinions [@pone.0068495-Boer1], [@pone.0068495-Carr1]. Studies on the stigmatization of HIV have revealed that, among HIV uninfected individuals, such stigma manifests predominantly as prejudice, stereotyping and discrimination against people with HIV [@pone.0068495-Earnshaw1]. As indicated by the authors, prejudice is experienced by uninfected individuals as an emotion, such as feeling threatened by an infected individual, stereotyping is experienced as cognition and discrimination is experienced as a behavior, these interact with each other and lead individuals to distance themselves from HIV infected people.

Knowledge has been believed to be an effective tool for the prevention of HIV/AIDS [@pone.0068495-Krasnik1], [@pone.0068495-Chen1]. The results of the present study indicate a reasonably high level of HIV knowledge among non-medical working population in Japan, with the mean score being 11.9 from a total score of 15. However, knowledge about the risks of HIV transmission through public contact such as sharing food or kissing as a greeting is unsatisfactory. The situation is even worse with respect to knowledge about sharing hot springs, mosquito bites and unapparent infection, with only half of the participants answering these statements correctly. This is much lower than in Tee & Huang's report [@pone.0068495-Tee1], but their study involved university staff only. The belief that a healthy-looking person cannot be infected with HIV is a common misconception that can result in unprotected sexual intercourse with an infected partner. The belief that HIV is transmitted through mosquito bites may weaken people's motivation to adopt safer sexual behavior. And the belief that HIV can be transmitted through sharing food or kissing as a greeting reinforces the stigma of HIV. Such misconceptions about HIV transmission should be addressed in Japan, despite the pre-existing high levels of HIV knowledge. This is indicated by numerous studies in which higher levels of knowledge are associated with less negative attitudes [@pone.0068495-Nur1], [@pone.0068495-Lifson1], [@pone.0068495-Korhonen1], [@pone.0068495-Cherutich1], as was observed in our study. There is also an increasing body of evidence supporting the effectiveness of educational programs in improving individuals' knowledge of and attitude toward HIV infection [@pone.0068495-Ibrahim1], [@pone.0068495-Gao1]. Reinforcement of knowledge remains one of the most effective ways of improving people's negative impressions of HIV/AIDS.

The present study also attempted to assess health consciousness as a contributor to attitudes toward HIV infection. Approximately 25% and 60% of participants showed very high or high health consciousness, respectively. Although greater health concern may lead to higher levels of knowledge, from the findings of this study it appears to be related to more negative attitudes. One explanation for this could be that the information gathered as a result of high health consciousness may not necessarily be accurate and may sometimes even worsen the situation. In addition, having a high level of knowledge does not always reflect an individual's attitudes or actions. In our study, knowledge about the risks of HIV infection via sexual acts or injecting drug use was related to reduced fear of transmission and a lower likelihood of avoiding an infected colleague. However, such knowledge did not appear to neutralize prejudiced opinions about HIV infection. Educational programs should therefore balance knowledge with health consciousness for effective intervention.

Compared with participants in their twenties, those in their sixties were more likely to avoid infected persons and to have prejudiced opinions about HIV. Data on the HIV/AIDS epidemic in Japan show that approximately 70% of newly reported cases of HIV infection are in their twenties or thirties [@pone.0068495-UNAIDS1], which may account for the more favorable attitude toward HIV in these age groups. Furthermore, the participants in their sixties in our study were in their thirties when HIV was first identified in Japan, and traditional beliefs about the cause of HIV and its stereotypes may account for the more negative attitudes of the older respondents.

The present study involved a large sample of more than 3,000 participants from all regions of Japan, which is a strength. However, there are certain limitations to the study. Because it was cross-sectional, no causal relationship can be concluded from the findings. Besides, though knowledge and health consciousness were probable contributors to the participants' attitudes toward HIV, factors influencing their level of knowledge and the mechanisms involved in health consciousness remain unknown. In addition, only some indicators of HIV knowledge and attitudes were investigated. This study was web-based, potential bias may exist due to the nature of online surveys. However, online survey have now become an acceptable method for gathering data in recent years, especially regarding population based trends and opinions -- a very relevant aspect of the current study. We believe our study contributes undoubted benefits in light of the potential limitations.

This study provides the first information on attitudes toward HIV among the non-medical working population in Japan. Knowledge may be needed to neutralize negative attitudes toward HIV, though people's health consciousness may sometimes be a barrier. Further studies are needed to validate these findings and elucidate their mechanisms.

Conclusion {#s4a}
----------

More than one-third of individuals exhibited negative attitudes toward HIV infection. Knowledge is needed to neutralize this situation. Despite a relatively high level of knowledge overall, certain areas should be emphasized in the future. However, greater health concerns increase negative attitudes. Educational programs should balance knowledge with health consciousness for effective intervention.
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